Purpose. To compare outcomes of anterior spinal fusion (ASF) versus laminoplasty for cervical spondylotic myelopathy (CSM). Methods. Records of 26 women and 37 men aged 34 to 83 (mean, 67) years who underwent ASF or laminoplasty for CSM were reviewed. Patient demographics, duration of symptoms, pre-and postoperative Japanese Orthopaedic Association (JOA) scores, Hirabayashi recovery rate, and radiographic features (including anteroposterior canal diameter, Pavlov ratio, and number of levels compressed) were compared. Results. The mean duration of symptoms was 9 months. The mean follow-up period was 40 months. Patients who underwent laminoplasty were older (p=0.015) and had more levels compressed (p<0.001) than those who underwent ASF. Patients with C3/4 compression were older than those without it (p=0.044). Younger patients had higher Hirabayashi recovery rate (p=0.043). Conclusion. The surgical decision for ASF or laminoplasty mainly depends on the number of levels compressed and patient age. Laminoplasty is usually reserved for older patients with multiplelevel involvement. Age is the main predictive factor for surgical outcome.
INTRODUCTION
Cervical spondylotic myelopathy (CSM) is the most common cause of spastic paraparesis in middle-aged and elderly patients. 1 23.6% of 585 patients with nontraumatic spastic paraparesis and tetraparesis were caused by CSM, most of whom were 60 to 69 years of age. 2 The pathogenesis and clinical and pathophysiological aspects of CSM and its mechanical (anatomic and dynamic) and vascular features have been reported. 3, 4 Surgical treatments achieve more favourable outcomes than non-operative treatments. [5] [6] [7] [8] Nonetheless, the heterogeneity of CSM courses, patient cohorts, and management protocols makes comparison of outcomes difficult.
Prognostic indicators of CSM include patient age, type, severity and duration of symptoms, severity of stenosis, number of levels compressed, and abnormal spinal cord signals (on magnetic resonance imaging). We compared outcomes of anterior spinal fusion (ASF) versus laminoplasty for CSM in 63 patients.
MATERIALS AND METHODS
Records of 26 women and 37 men aged 34 to 83 (mean, 67) years who underwent ASF or laminoplasty for CSM between 1997 and 2005 were reviewed (Table  1) . Patient demographics, duration of symptoms, pre-and post-operative Japanese Orthopaedic Association scores (Table 2) , 9 Hirabayashi recovery rate ([postoperative-preoperative scores]/[17preoperative score]x100%), and radiographic features including anteroposterior canal diameter (measured from the posterior aspect of the C4 vertebral body to the spinolaminar line), Pavlov ratio (spinal canal diameter/vertebral body diameter), and the number of levels compressed were compared.
Patients with 2 or more of the following symptoms were included: weakness or gait disturbance in the lower limbs, demonstrable upper motor neuron disease manifested by hyper-reflexia, spasticity, and pathologic reflexes such as the Hoffman's sign, ulna finger escape sign, and 10-second test. Patients with multiple sclerosis, amyotrophic lateral sclerosis, congenital vertebral anomalies, or prior trauma to the cervical spine were excluded. Patients with cervical myelopathy (other than spondylosis) caused by prolapsed intervertebral disc and ossification of posterior longitudinal ligament were also excluded.
Radiographic findings such as narrowing of the disc space, osteophytes, spondylolisthesis, and deformity were recorded. Compression levels, myelomalacia, and underlying pathology were identified using magnetic resonance imaging or computed tomography with contrast myelogram. Peri-operative morbidity and mortality were recorded. Linear regression analysis and independent-samples t-test were used. A p value of <0.05 was considered significant.
RESULTS
The mean duration of symptoms was 9 months. The mean follow-up period was 40 months. Patients who underwent laminoplasty were older (p=0.015, independent samples t-test) and had more levels compressed (p<0.001, independent samples t-test) than those who underwent ASF ( Anterior spinal fusion versus laminoplasty for cervical spondylotic myelopathy 267
DISCUSSION
CSM is a regional spinal cord and nerve root compression syndrome. 10 It usually starts with degenerative changes involving the osseous and soft-tissue structures surrounding the cervical spine, especially the intervertebral discs. Further degeneration of the discs results in reactive hyperostosis with formation of osteophytes that project posteriorly and compress the spinal cord and its blood supply. This process is insidious and most often asymptomatic. Decrease in disc height causes approximation of the vertebral bodies and leads to overriding of the joints of Luschka (uncovertebral joints) and osteoarthrosis of the facet joints. The osteophytes arising from the joints of Luschka and the facet joints further compromise the spinal canal and neuroforaminae. The ligamentum flavum, which has lost elasticity, may also invaginate into the canal and compress the spinal cord. 10, 11 In an intra-operative electrophysiological study of 136 patients with CSM, 12 the primary sites of involvement shifts from lower to upper cervical levels with advancing age (p<0.001). In elderly patients, the lower cervical segments are less mobile than the upper segments, indicating advanced bony degeneration. In a radiographic study of elderly patients with CSM, 13 age-related postural change is associated with greater change of C3-4 angulation, because hyper-mobility at the C3-4 segment compensates for the decreased mobility at the lower segments.
Younger patients have higher Hirabayashi recovery rates. Nonetheless, the rate is not solely affected by age, it is also confounded by the pathology, premorbid health status, and the mode of surgery.
These variables cannot be completely matched for comparison. Most young patients have better health and functional status than the elderly, and therefore undergo ASF for mostly single-level pathology. 14 Early surgical intervention is likely to result in higher recovery rates compared with early conservative treatment.
Laminoplasty is usually reserved for patients with multiple-level (≥3) spinal cord compression or developmental stenosis (a Pavlov ratio of <0.8 or a mid-sagittal diameter of <11 mm). In our study, many elderly patients who underwent laminoplasty had multi-segment involvement. Therefore, comparison of recovery rates in patients having ASF versus laminoplasty is not feasible, because of the biases due to patient age and the number of levels compressed.
In patients with multi-segmental spondylosis, ASF results in a higher incidence of complications such as dislodgement of grafted bone. 15, 16 Therefore, laminoplasty should be performed instead, especially for patients with cervical spinal stenosis. 15, [17] [18] [19] In our study, there may have been interobservers errors for all measurements, and random errors in measurement of the Pavlov ratio. However, most surgeries and measurements were performed by the same group of surgeons using a consistent protocol in the same hospital. This helped to reduce bias caused by individualised practice. Our findings may provide guidance for counselling and management of CSM patients, and for future prospective trials on the surgical approach. The surgical decision for ASF versus laminoplasty mainly depends on the number of levels compressed and the patient age. Age is the main predictive factor for surgical outcome. 
